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Phenomena of Jupiter's Satellites . 


Day of Ob¬ 
servation. 

Satellite. - 

Phenomenon. 

Mean Solar 
Time. 

Observer. 

1862 . 

Mar. 4 

iii 

Eel. disapp. 

It m s 

H 3 8 34'5 

T.C. 

2 5 

i 

Egress, first cont. 

8 38 41*9 

C. 

2 5 

i 

,, bisection 

8 40 11 *6 

C. 

. 2 5 

i 

,, last cont. 

8 42 ii*3 

C. 


The initials C. and T. C., are those of Mr. Criswick and Mr. Chappell. 


Observations of Encke's Comet , taken with the Equatoreal 0/ 
the Liverpool Observatory . By J. Hartnup, Esq. 

Comet’s Stars of 


Day. 


G.M.T. 

It.A. 

•N.P.D, 

Comparison. 


11 

m s 

h m s 

0 / tt 

{ Pegasi. 

1861, Dec. 1 

7 

20 17*0 

22 25 2*79 

83 21 1*3 

5 

, 7 

4 3*9 

22 22 32*99 

83 57 41*8 

> f 

21 

7 

11 28*5 

22 18 3*45 

85 49 6*7 

n Aquarii. 

2 5 

6 

9 34*7 

22 17 47*26 

86 11 47*3 

>> 

28 

6 

4 37 * 2 

22 17 38*68 

86 28 50*7 

5> 

1862,Jan. 22 

6 

8 56-6 

21 57 27*29 

92 32 37*2 

& and v Aquarii. 

2 5 

6 

8 5*2 

21 47 20*09 

94 45 IO *4 

a Aquarii. 


The observations are corrected for Refraction and Parallax. 

The places of the stars of comparison were taken from the Nautical 
Almanac . 


On Lamberts Theorem for Elliptic Motion. By 
A. Cayley, Esq. 

The theorem referred to is that which gives the time of 
description of an elliptic arc in terms of the radius vectors and 
the chord. The demonstration given by the author in his * 
“ Insigniores Orbitae Coi^etarum Proprietates,’’ Augs. 1761, 
depends upon a series of geometrical propositions of great 
elegance, which may be thus stated, 

Let F Q be a Hne given in magnitude and position, E a 
given point on this line, Qf a line given in magnitude only, 
the position thereof being determined by assigning a value to 


© Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjournals.org/ by guest on August 23, 2015 






18 62MNRAS. .22. .238H 


Elliptic Motion . 


2 39 


its variable inclination to the line F Q. With F ,/ as foci 
describe an ellipse passing through the point Q (the axis major 
= FQ + Q / is of course a constant magnitude). Take C, 



the centre of the ellipse, and join C Q; through E draw* a 
chord, MEN, conjugate to the diameter C Q. and meeting it 
in G. Then treating the inclination as variable, 

i°. The locus of G is a circle passing through E, and having 
its centre on the line FQ. 

2°. The semichord GM or GN, and the sum FM + FN 
of the radius vectors are respectively constant. 

3°. The elliptic area N F M, divided by the square root of 
the latus rectum, is a constant. 

It may also be mentioned, that taking 2 0 to represent the 
external inclination (supplement of the angle F Q /), and if, 
moreover, a is the semiaxis major, e the excentricity, and u , 
u f the excentric anomalies of the points M, N, then the square 
root of the latus rectum, or say %/1 —e z , oc sin 0, and more¬ 
over EM, EN, FM, FN, e cos e cos u\ e sin u> e sin u\ 
consist each of them of a constant part, plus a part which 
00 cos 0; these expressions give as above GM = GN = 
§ (E M + EN) == constant, FM'+FN = constant; and they 
give moreover e cos u + e cos u' = constant; e sin u — e sin u 
== constant; u u! = const. The expression for the area 
is \ a z v/rr e 2 {u — u ; —( e sin u — e sin u')}, and conse¬ 
quently the area divided by \/1 — e z is a constant; that is, the 
area is, as stated above, proportional to the square root of the 
latus rectum. 

Hence, assuming the dynamical theorem that for a given 
central force at F, varying inversely as the square of the 
distance, the time of describing the elliptic arc is proportional 
to the area divided by the square root of the latu 3 rectum, the 
time of describing the elliptic arc is constant. But in the 
extreme case, where the point/lies in the line FQ produced in 
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240 Mr. Cayley , on Lamberts Theorem for 

the direction from F to Q, the ellipse reduces itself to a finite 
right line, length F Q + Q/, which is considered to he described 
by a body falling from the extremity with an initial velocity 
zero; and the arc MN is a portion thereof given in magnitude, 
and having for its centre the point H (where E H is the 
diameter of the before-mentioned circle, the locus of Gr). 
Hence the time of describing the elliptic arc is equal to the 
time of describing, under the action of the same central force, 
a given right line, and as such it is at once obtainable in the 
form 


a £ 

—— (<p — <p' — (sin <p — sin <p f )) 

where cp, <p>' are functions of the major axis F Q + Qf and of 
F M, F N, or, what is the same thing, of F Q 4- Q /, and of the 
chord M N and sum of the radius vectors F M, F N. The 
preceding is the geometrical mode of getting out the result, 
without the assistance of any expression for the elliptic area, 
and latus rectum, and assuming only that we know the formula 
for rectilineal motion; but, if the expressions for the elliptic 
area and latus rectum are obtained, then the expression for the 
time is known, and the problem is solved, without the necessity 
of passing from the ellipse to the right line. 

Writing F Q= g, QF = <r, and as before the exterior angle 
of inclination = 2 0, the actual expressions for the various lines 
of the figure are easily found to be 


- (e + °) > = a 

C F =* c/ = - v^ 2 + tr 2 + 2 £<r cos 2 6 , = a, 
CQ *=* - \/ £ 2 + o' 3 — z^<r cos 2 ( — a! 


CR 


= s/\ 


. (=*' 


where C R (not shown in the figure) denotes the semi-diameter 
conjugate to C Q. 


1 - e 2 = -A- ^y 2 Sin 2 6 

(e+ O 2 


cos 


,, p + * cos 2 6 _ p 

F = *-, cos Q «= - 


— ff cos 2 6 


zae 


. <r sm 2 6 . _ 

sin F = -- , sm Q. = 

zae 


2 a 

ff sin 2 6 


2 a' 


sm 


^ £<r sin 2 6 

C — , 

4 a ae 
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where F, C, Q, denote the angles of the triangle FCQ, 
respectively 

E G = cos and EH =■ liLl. 

g + «* £ + ff 

QlG = — zo!, 
e + <r 


and, if for shortness A = \/££<r(g + <r — k\ then 


(EM, EN) 
(FM, FN> 


£ -f <T 


(A •Jrktr cos 4 ), 


—+ §) + k (<r — g) ± 2 A cos , 
£ -H o* * 


so that 


T 2 A 

6 M = GN = -(EM + EN) =- 

2 * £ + ff 


-(FM + FN) = 


and moreover 


£ + <T 


U + e) + k ( ff — d}’ 


(e costae cost/) = ^ {(<r — 5) (£ + <r — 2 A;) -4- 4A cos 4 ], 

(e sin «, e sin t/) = -—± — * 7 3= ^ - + 2 Q + <r — 2 k) n/ Z<r cos 6 f , 
ke + <r ) t Vgcr ) 

so that 


e cos u + e cos t/ = -- (0 + <r — 2 ^), 

(e + *) 

, 4 (<r —^)A 

e sm u — e sm « = ;—- L — ro -==—, 

(e + 0 </*r 


u — u f — 2 tan 


-1 


2 A 


. —1 4 A (a + 0* — 2 A) 
= sin ^ -- 


+ — 2 A) 4 <r) s/ g<F 

; , . . . -! 4(f+«-2A)A 4(0' — 

v ' (e + **)V^r <e + ') 2 


g) A 

\/£ r + ,:r ) 3 \/ £ a- 


' which is 


= <p — — (sin <p — sin 
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M. Otto Struve , on Comet II. 1861. 


if 

1 —cos <p = -^-'(F M + FH+MN) = {$(*■ + i) + A(<r—+ 2 


i - cos p' - —(FM+ FN-MN) 
r 2a 


( 7 + +^( <r -^- 2A }* 


In fact we then have also 


I + cos p 

i + cos p' 

and thence 


“ ( e * ^ { <r (° , +{)- *(»-g) + * A}, 


sin — ^ = -(^ + c—A).+ k <r) t sin - tp' ~ ( s/ gf^ + o 1 —A) —- k o')* 

2^+0* 2r ' . 

cos — <p --( \/ *■ (^ + «■—* A) — s/k (>\ jcos - <p'= ( n/®' +V~ A) + \/ A ^)> 

2 £ + 0* 2 


whence 


= c^ i v ' ? ' (e+ ' _2A)+i ^^ A !’ •' 

cT^? 1 


in f = 


. . . / 4 (* — e) >/ a 

and .*. sm <p — sin =-—-— 

(^ + f ) 2 V £ <r’ 


i , „ 2 A A i - £ + * — 2 A 


sin - ( ,_,o = (s + y)V _, - 2 


—, cos - (<p — <p f ) 


£ + <r 


, . , .. A (« + <r —2^) A 

and.*. sin (<p — <p') = -- 4 -, 

(e + *0 2 s/e* 


which verifies the formula. 


On the missing Nebula in Taurus , <m Comet II 1861, ow 
Mountain Attractions. By M. 0 . Struve. 

( Communicated by the Astronomer Royal .) 

In the month of December we were informed by letters of 
Prof, d’Arrest’s important observation, that the Nebula dis- 
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